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The output driver for liquid crystal display consists of a CMOS 
inverter circuit (21), which consists of a pMOS transistors (22,23) and 
nMOS transistors (24,25). The source and drain terminals of the pMOS 
transistors and nMOS transistors are connected in series between the 
power supply (Vdd) and the ground (GND). 

The gate electrodes (32) of the pMOS transistors are connected. The 
gate electrodes of the nMOS transistors are connected (31). Then a dual 
gate structure, formed by connecting the gate electrodes of the pMOS 
and nMOS transistors, is driven simultaneously. ADVANTAGE - For use in 
personal computers and word processors. Reduces channel length of 
transistor. Distributes field strength of PN junction of each 
transistor. Reduces leakage current- Reduces circuit area. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an indication driving device with which 
power consumption can be decreased by a method wherein the leakage current 
of a transistor is made small while the increase in circuit area is being 
suppressed. 

SOLUTION: On a CMOS inverter circuit 21 composed of p-MOS transistor 22 and 
23 and n-MOS transistor 24 and 25, the source or the drain of the p-MOS 
transistor 22 and 23 and the n-MOS transistors 24 and 25 are connected in 
series between a power source (Vdd) and a grounding (GND), the gate 
electrodes 31 and 32, which are located on the transistors 22 to 25, are 
connected with each other and they are used common. By the adoption of the 
CMOS inverter circuit 21 of said dual gate structure to the final stage of 
the transistor of a liquid crystal driving circuit, for example, the 
channel length of the transistor is divided in short, the leakage current 
of the transistor is reduced by the dispersion of the field strength of the 
P-N junction part of each transistor, and the increase in circuit area can 
be suppressed. 
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fc-B-*Ci:i;:<fcoT. K7>v ! ^^OB«^4ft/MS 
fciqi*.^. *7®Mco«4>8iJil£»*J:5l::L--CV> 
&. 

[0 0 4 9] 03 tt. ^HJfiO^SSlC^^ffiiblHl 20 

BS— *STFT-LCD4 1 <0*HB&flij£iaTfc£>. Z\<D 
Sg»[5J8&-#l!TFT-LCD4 1 te, ^7^S«4 5 
iCSS^/WI' (TFT — L CD :Thin Film Tran 
sistor— Liquid Crystal Display) 4 2t, 
*;U4 2 h 'J ^XtfCEHSttfc&iiSliWX'f yf 1 
>i/|gT*Kitl»-riy-hK7-fA-4 3i:, F U-f > H 
7-f/U4t$COG (Chip On Glass) &M\ZX.Ki — 

[0 0 5 0] ^UT. 04tt, EI3COi£||»ffi]|El8&<>:$& 
a^A^JUO^WO— 8?*ST0T*5. 30 

[0 0 5 1] H4tC^-ra!fli^A^;P4 2TU. SB 
fcftfc&lfcSnfcTFTt, -?-CDTFTtfiH3&«ffi£?> 
UT 3 =6 >«S £ OWt?*ft§fiL C fcJBMfc LTV>*. 
•t-L-T. 7 , -hh'7'fA4 3*6H «-y-r-5-f>G 

1. G2, G3, lC*S<t^*ra#EP;!lObTfcj£SE 

>t:iasn/iTFT€y-hsiiiiT, as?# 

4 3 It «fc o TjWM** i: L- fc£3SE 7 -f >±CD T F T tt, 
Kl'-OH^-f/'U 4i^&l<H>7'f >D 1. D 

2. K**LT^«^*<S«lD3n*i, a*?«SgC 40 

[0 0 5 2] **)*Z>JMr?t*. fcc&iBS&IUB&Tfc* H 
H* >H7^/U4 «ty— hh'5-fM4 3 COfcfiK lC#« 

[0 0 5 3] ( H4C*-i\k3lC, 
KKVH^AM 41±. f-i'ffl^H'^ 5 2 
<h. 7-y^tHllSLA 1 0 1, LA102t. h^-CX^ 50 
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— hlHlg&TS 1 0 1 . TS 1 0 2 tTMEKSnT^S. 
[0 0 5 4] r-?ffl^7h^X?5 2lt ftSBInJIS 
5 1 * <£> *¥IKl»Ht# «i> H *s J: £> a y Z C 

§CPHI: < hoT)E*v'7hLftA^. ftWTjiS^DS 
Rl, D SR2t5» S> tnftl7 7 ^BS&LA 1 0 1. L 
Al 0 2©f6W38 ; FLK:*fLT, 
£ * © 5 y t° (i # * ffl # T * . 

[0 0 5 5] 7 y^EB&L A 10 1. LA10 21*. €• 
HU"f ^-fVD 1 . D2. Ufc*£W«**& 
n, ^E-OATJSSS^ I ttWPJOL 10 0 fCtg&S 
tlTW. CORMt^OL 1 0 0 IC«^8BE18S 5 
l^e.2Mlft^^DATA7!)iEPftlSn^ 1 i:t'felC. ± 
l&bfcx-^ffl->7 h- U-vX^ 5 2*^*4^a^LlC5 
y9M§-S§#A7J;!FftS. SSMftd^-OL 1 0 0*>e>A 
7jStt*->V7Jl'©21II!*0H§*tDATAii. §5yf 
gl^LA 10 1. LAI 0 2lCA7JSn*7-y7 c {l^© 
S>^Tr- ^S5yfbT, t07*vf7-^« { 

-5. 

[0 0 5 6] h^-fX-r-hEB&TS 1 0 1, TS10 
2te. HW>K7-fA4 4Wgi^g:lCfiHU"f >?-f 
>D1. D2. tttJSLfc&fc'ttffiESn. ±SEL- 

»ir*fc»w?saiii(;«EE&^-r'5iiiKT»s,, h7 

-fXT 1 — HEIST S 1 0 1 , T S 1 0 2 05*d«Sg^tt. 

^-n-en^ •y^mgSL a i o 1 . la i o 2omt)t&^- 

ta^«^®®V0Ldi^^nTUi. -t-LT, & r- 5-f 
X^-MsJg&TS 101. TS102. CDUJTjiffl^ 

*n*nHu-f >^-f >di, D2, tfistt 

$n. #TFT*?>LTH*«e{C»cami!lS)E3&^i^ 

[0 0 5 7] 0 5H. 0 4O9^5 i lllKLA 1 01th 
^-fXx-MsISSTS 1 0 1 OJWE99*««y*»rHT 
0 51C*T7y?IIlKLAl 0 1«, h7>^7 
7—tf— STG 1, TG 2 i:. -Y >J^—{f INI. IN 
2, I N 3 L&m*.T^Z>. 

[0 0 5 8] -tLT. ±SBL-?tx-^ffl->7 hU-xX^ 
5 2 OttiTjSSD S R 1 W. l-7>7,77-y-MGl 
0 PfljfdWfflT *5«fctf h 5 >777-y- h T G 2 ON 
ffliimtWSa^fCl^*S!^n-5 Effete, -f >;t-> INI* 
3> L-T h 7 > X 7 r -y- h T G 1 CD NffilfWffllSS^-** «k 
t^h7>X77 -y- hTG 2 COP ffl M9Pig?ic&M3 
nTI^^. -tLT. h7>X77-y-t-TG 1 CO^l 
©*M»«RPtt«««*5-f >L 1 0 0 ICftSE^n. C 
©H7>X77-y-hTGlC0m2 OlfWWSfftt'f 
Wt-?IN2, I N 3 $ri&?iJ{C5>L.T >X7 y — 

y-MG 2 cos io#i««pj»?c»ttan. ccoh^ 
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li 

>X7 r-v- f t g 2 ©s? 2 a&mwm? « f ? 

[0 0 5 9] ^tc. H5IC*T h7-f Xx-FEl&TS 
10 111 ^>n-^IN4. IN 5, IN6t. h7 
>i?X^TR 1 ~TR 1 0 <h£:{B*.T^<5. ^CTtt. 
±iBh7>->*^^«. TR1, TR2. TR4, TR 
7, TR 8#pMOS h7>->***Ti&t>T, TR3, 
TR5, TR6, TR9, T R 1 0 *<n MO S F 7 >v 

[0 0 6 0] -td-C. ±831/^9^^1188 LA 1 0 1© 
-f>/WIN2i:IN3CD«tt»eit l-MXf 
— FEB&TS 1 0 1 ©<>A— ^ I N4. IN 5, IN 
6 fciEJiJtCfl-bTpMOS F^v'T.^TR 143<fctfn 

mos h^s'x^TR so-tn-enoy-htctgias 

[0 0 6 1] ifc. t&B-f IN5tIN6©« 
ISfiBte, pMOSh5>v ! ^TR2*5j:ynMOSl> 

z> > >*7. ^ T R 3 ©-tft-t'ftwy- F ic&i^sfta. 

[0 0 6 2] $e>lC, pMOSh7>^?TR4fei 
ynMOS h7>WTR 6 ©-tn^nroy- Mi, 

K8ia£ft£. 

[0 0 6 3] ftX, S)l2pMOS h^^i'TR 1 
©V-Xte, JEmflavCCCt&BESft, FH>*«pMO 
S !-7>^?TR2«)V-7l:feifiSn5. 
rOpMOSh7>WTR2fflt s H>tt. nMO 
Sh7>v 7 7.^TR3©h'U-f>fC^lW$n. iOnM 
OSh7>yX^TR3CV-7«, 7 9 > F 
c?ft£>. 

[0 0 6 4] *fc, SfjEpMOS h7>^WTR4 

S h7>^X^TR5<0HW>lC^)K$tl5. £©n 
M0Sh7>i'7* l TR5OV-7tl SSK, nMO 
S h7>v*X^TR6©HK>l:ffilS3n, :©nM 
OS h7>^7?TR6WV-^IJ. y79>FK«a& 

[0 0 6 5] ffilSEpMOS F-7>^?TR 1 

£TR4©F WVIiHrtfSMaSftStt'&lCs fa7 
-lUy- H«I©CMOS'f>M-?@85 6®pMOS 

h7>-^x^TR7*j«fcy:TR8 0^afl:$ftfey-h 
affil:»iR*ft*. 
[0 0 6 6] WtfipMOS 1«7>^^TR20 

F'U'Ott, nM0Sh7>-^TR5Oy-^S 
ttSft*tfc"blC, x^7JWy-h«lii©CMOS'f > 
;\*— ^088 5 6 On MOS K5>yX^TR 9i5i:T/T 

r i oo^a^aftfcy- htaa^«E3ft4. 

[0 0 6 7] *UT. flSeCMOSOA-^IiIK5 6 
COpMOS h7>yX?TR7©7-7,tt. tnTjffllEia 
©VOHKjgiSaSft, pMOSh7>^TR8®Hl' 
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•Otfx— *7-f >D 1 (C^SftSttfelC. nMO 
S h7>v 7 X^TR 9©h*L"f >tcS!Kaft. nMOS 
^^X^TRIOOV-^H a7J^^mjEV0LfC 

J3*s<£ft*. 

[0 0 6 8] *||»©I&ffiil::&£FW>F7-f A*4 4 
©^SiMfcflllSte. JKSKlblHlBSTft* F I'-f > F ?-f 
/X 4 4 ©g&aicEBSftfc F 5K 7,7— FBB&T S 1 

0 1 \Z. h7>^^TR7~TR10Sffi7T. fa 

7;uy-Ffllafi (v>;b»$>*. 7;^y- F#j§) 
10 5CMOS<>/WEIlS5 64MbfeCti:**. 
JlftlCiO. ilttOCMOS'f >-A'-^l2]88S:ffi^fc« 
«^i0t)?V^;Ufi^<7>fi]*ft. f*Ob7>y 
*;*Kfctt*PNfc£ffi#©«#SSg*<#«3ftT. F 

*>«SR£&-5fc#K*S8&£Sit-r F U-f > F5-f A*4 

4 ©g^eco^yiT^y- F«tiS*^bfc/ift. 

£«4> 3 i±-5 «k 5 lc L it ©T?* * . 
20 [0 0 6 9] ^K. nre£K9rr«. 

[0 0 7 0] 0 4lCS-Tx-^ffl->7 FU->'X^ 5 2 
tt. naPBK5 ia>£*¥n^8«^<PHfc£tf7fc¥ffi:7 
UvU fg^CPH*<A7j£ftTf§#DSR 1 SrttiTjU 
7->^IlIS8LA 1 0 1 ©$(H»jffi^ Sfc. 
7-^^lslKLAl 0 lC^JPICtt. !**<I^DA 

[0 0 7 1] 0 5TI1 f-^->7M/yX^5 2^ 
"=>©tiJ?jfI-*fDSRia*a — (Low) W^UHC&ofc 

p*. -f>;t-?iNi©fflAii;w (High) 

30 iCfrSfc*, t-7>^77-7'-hTGlti*>l:te 
0. lft«M§#DATA#Si9&£ft, f-^->7hl/ 
•7X^5 2 (DttiJim^D SRI *VW U^KCteofc 

-f wt— * I n i©tij7j«o-i^;n;:te£fc£. 
F9>X7r-y-FTG l«^7«c^*ti:t,ic:, F 
5>X7r-y-hTG2^>tncO. ^«(3tDAT 
A #1216 3 ft*. 
[0 0 7 2] fit, SJiB!*»m-f-DATA^n-U^ 

[0 0 7 3] n-P^©|*#rtg^DATA«, -OA* 
40 -^IN2. IN4. INSS^l/t/Wl/^tft 
0. pMOS S7>7X^TR 2*5J;tfnMOS hy> 
yX;*TR3©*ft^ft©y-FK:#jf&£ft*fc«e>, p 
MOSh5>-7^TR2A«*7. nMOSF5>v'X 
^TR3)J^>i:ft5. D-l^H£l&0Mf^D 
ATA«, -fWt-^ I N2, IN4, INS, IN6 
S^LTn- l"V\ttH.Q, pMOS h7>yX^TR 
l:fc,fctfnMOS h7>-7X?TR5^n-tW- 
M^JS^ftSfc©, pMOSK7>yx^TRl)5^ 
>, nMOSh7>-7X^TR5^7tfti. nMO 
50 Sh7>vX^TR3^>t4CtlCJ;0. nMOS 



F ROM 001 _ 5 7i4342916=RIPLO /08 1 -462702408= 

( 8 ) 

13 

h y > * t r 9 *j «fc tXT r i o ©y- h w&m £ n 

T^7i:!5:5. pMOSh^z-yXi-TRl^ 
>-T*^i{C«tO. pMOSh?>^^TR7*J:tf 
TR8li. y-htCiE«iSVCCd^*&SnT*7t^ 

voHi3J:^m*fflftm©voL««*gsnfivi. 

[0 0 7 4] «IffiI!!fe«lfi#DATA*VWU^ 

[0 0 7 5] A-f U"<;P©lfc«<i#DATAtt. -f>A* 10 
-$MN2. IN 4. 1 N5S^UTn- U^l/ttt 
0. pMOSh7>^5'TR2t5ir;nMOSh5> 

i?x^TR3©^-n-^nc9y-h«c^^n«.fc*. p 

MOS h7>vX^TR 2*<:t>. nMOSh7>^ 
^TR3*^7t!S5. *fc. A-f 'l"OMD&&1S^D 
ATAli. -OA-* I N2, "I N4. IN5, IN6 
S^LTA-f U^tUO, pMOSh7>yWTR 
l43«fctfnMOS h7>^^TR5©W^ita©y- 
HCWiSSSnafc*. pMOSh7>^^TRli^ 
7, nMOS h^^^TRSA^^ta*. *fc. 20 
A-f l/^K07l/-ASt* f #pMOS 
TR4*5<fctfnMOS h 7 >^?TR 6 Z>-Z?i-€tl<D 
y-hlC«*S$n-5fefe. pMOSh7>^TR4 
tf:*?. nMOS h5>->**:5'TR6a<*>ifc«). n 
MOS K7>x^^TR5feJ:tfnMOS K7^^ 
TR 6*^>-T2>C t»C«ktl. pMOSh7>-^?T 
R 7 *3«ktf T R 8 WWSnrtX^i 1 £ 

fctC, nMOSh7>^^TR9«<k^TR10liy 
— htf&i&$t\T*7 tfc*. bfc#oT. pMOSh 
7>y^^TR7*3j:U:TR8*^>-r5^i:iCj:0. 30 
^-*7-f >D 1 fctt, U?3ffliE«JSV0H*t«*&$tl 
S. 

[0 0 7 6] HaiBlft«{I^DATA*VW 

[0 0 7 7] A-f U-^Jl/©|ft«t^DATA«, -f W1 
-?IN2. IN4. IN5S^l/TD-l/^l't4 
0, pMOS h^>vX^TR 2i3<ky:nMOS b7> 

^^TR3©-€-n-encDy-h-ic«*&^n-5/t*, p 

MOSh7>^^TR2*i*>, nMOSt>7>-^ 40 
^TR3#t7tIi2.. A-f b"UU©l!fc#fs^D 

ATAtt. -f>M-^IN2, IN4, INS, IN6 
S^L.TA-1 , l/'<;l't6D, pMOSF7>^^TR 

lisii^nMos ^^^TRsofn-enoy- 

Hw#*&3*l*fc*. pMOSh7>^?TRl*<* 
7, nMOS b7> t SX$ f TR5t)<*>ttj:Z>. Sfc. 
D— b^l/ro^b— Ad*l<P f*<pMOS h7>v 5 7.^ 
TR4i5j;tfnMOS h5>v>7N?TR 6 <D^t\^tl<D 
y-h»c«*&^n*fc56, pMOSh7>vX^TR4 

nMOS f>7>WTR 6tf*7iitiZ. p 5C 
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MOS h7 >y^^TR 4 i5«ktf nMO S h^>v ! X5' 
TR 5#*>-f -S-tlCfcO. pMOS h^>^X^T 
RTtsmRS tt. y- h »ClEffi©VCC^«*&$ nt 
*7tfc5<!:£:t>l;:. n MO S h 7 >i?7>f>TR 9 *5<fc 
tJCTR 1 0«y- H£iE1S®VCC*<^3nT*>fcfc 
Lt*bt. nMOSh7>-^^TR9feJ:t;T 
R 1 0a<*>-f S^il'-tO, >DlK:ttfcb 

[0 0 7 8] C©«k^(C. ±tB b^|l«S©»©Ttt, H 
b-f > H ?-f A 4 4 ©SteaiciBfiSn/i h 51" ^f- 
hBKTSIOlC, h7>yX^TR7-TR10S 
X a. 7 ;py- h ffiitri^ 75: f> C M O S -T W t— 9 
BBS 5 6^Kltfc/t«i). BSSSfSWitTCSrS'hfSKJi:* 
OO, i@*© h7>> > X^tCi5tt*PN«-&SE7>©-e^ 

[0 0 7 9] (y-hK^-fA) 04K^-r«t3K:. y 

-Kf7fA-4 3H ^Sffly7h^B3t. A 
•y 7 7088 5 4 iT#ll5£3nTV>3. 
[0 0 8 0] tSffly7H/^^5 3B, *V6&[3B&5 

D7?S§CPVCiO, tS«y7M/y^5 3 

te, h 7-T >i:t0A4*¥^SSt * 

b, #A-;/77lS&5 4T«#£«i|Sbte#&y-h7 

-f>Gl. G2. G3. tcKR&EPial'T. «tft^ 

A^;i/4 2©&iS5R©»Kh7>^^^ (TFT) 

[0 0 8 1] 0 611 04 nfo&m-s-y h 3 
iA^7TlH]K5 4© : ft#«rt8/*fll£S:"?'0T;&£. 

[0 0 8 2] S3 6 \Z.7F.t J; 5 IC ^Sffl->7 h l^vX^ 

5 3tt, ^^^tEjKOl, 6 2, 6 3. 64. t, 

^->HIi]te7 1. 7 2. 7 3. 7 4. £T#fi££n 

TV**. 

[0 0 8 3] 7>y^lHlBS6 1. 62. 63. 6 4tt. *V 

mmm^~ <t> v t^wfi^A^siSBL isi^ ws*t 

A7JSS8? - LttcioB^tci£©fii:ftTA7j$n. SiJJW 
^A?3«BBBLIC rij A<A-5i:A?7<E-*t£7Jl/-Tttl 
73b. TOJ ^A-St^flfl^ATjfi^S^-y^-r*. 
[0 0 8 4] 9 ^[386 l-v©A73^«. A?7«SSC 
I iC^a5E8l5 l^e.Sitffl^ay^m^CPVd<A73 

Ui7jJffiS50i:SGtfi77SS8l5 — OT5^to7jSn, T^h'S 
»7 1 i^g© 5 y 7^088.6 2 ©Arises I lCA73$n 

[0 0 8 5] n«KIC. 5y^-0lft6 2oa*«^tt. 7- 
>HIh1»7 1 «i:7 2i3«fc^©©^y5 1 0K6 3©A77 
JfflS&IKATjSn*. 



001-57 1434291 6=RIPL0 7081-462702408= 



/04-1 1-1 1 -1 1 : 53/00 1-01 3«**S 0 0^ , 73072 P 



( 9 

15 

[0 0 8 6] ^UT. ±>HtHlBS7 ltt. 7!y£@S&6 

i £ 7 ?HbJ8& 6 2 ©-en-enroKtetH^BB - OA* 5 

-5. 

(0 0 8 7) ±IBtISI«»C. 7'y^ll]BS6 3, 6 4. - 

— t, t>H@B7 3, 7 4. <h75*iiJ&UTi£$£ 

nT->7M^^7.^*i«JS$n. #*>t«IH*7 1~7 

4, *^^-n-enBirSo^-i's>^Tm^s*a^g 

*. i 

[0 0 8 8] nv77ilK5 4H 3fB©-f 
>A*-*IhI§& 8 1, 9 1, 10 1) tf-en-?-' 

n^j&iiasnT«i£snfc ! fc©T, hsbs*^ 
G2. G3, G4, tc-e-n-^'nta^^n-s. 

[0 0 8 9] B6I*. >»oy-h 7 -f 

T^y-K Kt<A*4 3 CD— «fCD«lfiE&iSiWb^crif 

n^n©y-hTi">£2MRttS8. 3&*<^i#jisw!i 

iT**>©T-<fc*. 

[0 0 9 0] £©«fc?n:. #Hi£©^88t;:$&&y— h H 
A 4 3 ©ftS&«Jft««i&W:, «ESKS&lHliSST**y- 
M<7-fA4 3C0g«^a:tB2S$tlfcA'y7rtil»S5 4 
CO, — Stco-f >A— :5>[eI!& 101 — 104*. Ell 43 J: 
2 b fey 3. 7 ^y — h * ft * C M O S -f 
>a— ^tHiKtL-fcciiitcs-s. rntcto. ji#©C 

MOS<>A-:?@l££0fcT>*Jk&7WS<#i'J3 

n, <B*coh7>^x5'tc*j^-5PNS'&a5^cosi?-^ 

K*^fcSnT, h7>v'7.^C0^7«S(!S«'-J>S-e- ; 5 
di:^T€-5. **JSco^J6T«. E»BI?J*-t- 

- h Kt-T A4 SOfkiftiatCxiTJUy-hmji^Sffl 
bfcfc*. |I]8&®8l©*@;*:£S/WKKik«0"3, 
»w*:7m8K£«4>;*i*-*;i£a<TM!?, y— KF9-f/t4 
3 ©iSJM67J£<6i*-t * C t*<Tt5. 
[0 0 9 1] -f-LT, ±§2L*:KU"f >H5-T A4 4i 
y-h A4 3tll y-FH9-fA4 3{C«k^T 
«Ea*^A*;i'4 2C0y-h5-f>Gl, G2. G3. 
fc«fc*¥i««**8»»UT«Rtta£U -to 

1, D2, S^LTi^L. 3fSil*COf»^h7> 

[0 0 9 2] *&BJ^£icJ:c>Tft2nfc$SBJ3£ 
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[0 0 9 3] JbE5l«©»ffiWTtt, raTJl- 

> [0 0 9 4] JJE*«0*tt«Ttt, 

n 4 4 ©a^SJcas:^ enfc$ h 7-f at— hEK 
tsioi, TS102, <Dtnti^wz^)i^y 

-H&jfiWCMOS-OA-tS'lHlE&S 6£EHLfc#, 
cn&W©& h 5^ Xf- h BSSfl© h 5 >-^A * £•? 

[0 0 9 5] ±E*lt©»ttfl*Ttt. y-hK? 

-TA'4 3©fk!t«ia:lCl9:^e>nfcA*y-7rlsI8S5 4©til73 
Sffi^WWiKlOl. 1 0 2. 1 0 3. 1 0 

4. £v;i^y-h8»j£©CMOS \-y>i?7.2X 

D SUSUfcrt*, Ay 7 7 088 5 4rt©-f >/X-*EI&£T 

[0096] ±E*Jso»»«Ttt, -^Ji^y- 

h ffi jg \Z L D D m ifi € ttflO U fc h 7 > v 5 A * U fc 

>vA^T«*S;UTfeav»„ 
[0 0 9 7] ftfc. ±gSm£©^flglCi3liT. VjP^y 
-h«|jg^LDD^ig«:«fflL.fcTFT«, SSaJBSblEJ 
K©TFTtbfc7i<, &-5aA/Cini::Ka56£:n**>©T 
teft<. HlgSfJ*eil«T*TFTlCt>±i2U*:-7^y 

[0 0 9 8] 

-?)\,=f-f- HSig© ]» 7 >^A^Sr«^ESllfi]SS©^ 
< tfcgi^litffl^TVii. i©^*B»iiaK©fkiK© 

^msstfcact^e., ^< it)d©S5»©h7>> ? 
^©PN^a57>©«^«»^«[sn, ^©^*, =i- 
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(54) [Title of the Invention] 

Display Driving Device 
(57) [Abstract] 

[Problem to be solved] To provide a display driving device with which power 
consumption can be decreased by reducing a leakage current of a transistor, while 
minimizing the increase in the circuit area. 

[Solution] On a CMOS inverter circuit 21 composed of p-MOS transistors 22 and 23 
and n-MOS transistors 24 and 25, the source or the drain of the p-MOS transistors 22 
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and 23 and the n-MOS transistors 24 and 25 are connected in series between a power 
source (Vdd) and a grounding (GND), the gate electrodes 31 and 32 which are located 
on the transistors 22 to 25 are connected with each other and they are used common. 
By adopting the CMOS inverter circuit 21 with the dual gate structure as this to the final 
stage of the transistor of a liquid crystal driving circuit, for example, the channel length 
of the transistor is divided to be shortened, and the electric field strength of the PN 
junction part of each transistor is dispersed. As a result, the leakage current of the 
transistor is decreased and the increase in the circuit area can be suppressed. 
[Scope of Claims] 

[Claim 1] A display driving device comprising a display driving circuit that 

performs a display control by applying a predetermined driving voltage to a display part, 
wherein: 

each transistor used at least in a final stage of the display driving circuit is 

divided into a plurality of transistors respectively; 

sources or drains of the plurality of transistors are connected in series; and 
gate electrodes of the transistors divided and pluralized are connected to be 

common so as to be driven at the same time. 

[Claim 2] A display driving device according to claim 1, wherein: 

the display part is a liquid crystal display panel with pixels formed in a matrix 

in a liquid crystal cell; 

the display driving circuit has a signal side driving circuit that supplies a 

display signal to each of the pixels, and each transistor constituting a tristate circuit 

included in the signal side driving circuit is divided into a plurality of transistors; 

sources or drains of the plurality of transistors are connected in series; and 
gate electrodes of the transistors divided and pluralized are connected to be 

common so as to be driven at the same time. 

[Claim 3] A display driving device according to claim 1, wherein: 

the display part is a liquid crystal display panel with pixels formed in a matrix 

in a liquid crystal cell; 

the display driving circuit has a scan side driving circuit that supplies a scan 

signal to each of the pixels, and each transistor constituting a buffer circuit included in 

the scan side driving circuit is divided into a plurality of transistors; 

sources or drains of the plurality of transistors are connected in series; and 
gate electrodes of the transistors divided and pluralized are connected to be 

common so as to be driven at the same time. 

[Claim 4] A display driving device according to any one of claim 1 to claim 3, 
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wherein the transistor is a complementary CMOS transistor structured by an n-MOS 
transistor and a p-MOS transistor making a pair. 

[Claim 5] A display driving device according to any one of claim 1 to claim 4, 

wherein: 

a semiconductor region of the transistor has at least two high concentration 
impurity regions, a plurality of channel regions existing between these high 
concentration impurity regions, and a low concentration impurity region between the 
high concentration impurity region and the channel region; and 

a gate electrode made to be common respectively is formed in a position which 
corresponds to each of the channel regions, with an insulating layer therebetween. 
[Claim 6] A display driving device according to claim 5, wherein a space 

between each of the channel regions is formed of a low concentration impurity region. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field] The present invention relates to a display driving device, and in 
detail, a display driving device using a transistor of a multigate structure where a 
plurality of transistors are connected in series and driven by a common electrode. 
[0002] 

[Prior Art] A liquid crystal driving device which performs a display control by driving 
liquid crystal is an example of a display driving device. As for the case of the liquid 
crystal driving device, there are a segment method and a matrix method, depending on 
the display mode. One with the matrix method is used for the display device of a 
liquid crystal TV, a personal computer, a word processor and the like to display an 
image. The matrix method includes a simple matrix method and an active matrix 
method, and the active matrix method is drawing the attention because of its high image 
quality and having no cross talk phenomenon. 

[0003] The liquid crystal driving device of the active matrix method displays an 
image by applying a voltage to a liquid crystal part of a pixel by a liquid crystal driving 
element provided for each pixel. As an example of the liquid crystal driving element, 
a thin film transistor (TFT) has been rapidly spreading recently. The thin film 
transistor was developed as a liquid crystal driving element which can overcome the 
demerits of a conventional MOS transistor formed on a silicon single crystal substrate, 
that is, the size of a display screen is limited, and it can't be made transparent, etc. The 
thin film transistor is a transistor formed by injecting an impurity into a predetermined 
region in a semiconductor thin film formed on a substrate such as a glass. Especially, 
as a material of the semiconductor thin film for a liquid crystal display device, cadmium 
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selenide, polycrystalline silicon, amorphous silicon or the like is used. 
[0004] Conventionally, in the case where a driver circuit such as a liquid crystal 
display device is structured together on a glass substrate using a thin film transistor 
(TFT), a CMOS (Complementary Metal Oxide Semiconductor) circuit is usually used. 
The CMOS circuit is a complementary transistor circuit in which an n-MOS transistor 
where an electric current is carried by an electron and a p-MOS transistor where an 
electric current is carried by a hole are provided as a pair. 

[0005] For example, Fig. 7 is a diagram to show a structure of a conventional CMOS 
inverter circuit 1. As shown in Fig. 7, the CMOS inverter circuit 1 is structured by two 
kinds of transistors p-MOS 2 and n-MOS 3 whose sources and drains are connected in 
series between a power source (Vdd) and a grounding (GND). 

[0006] Fig. 8 is a cross-sectional view of the CMOS inverter circuit 1 in Fig. 7. As 
shown in Fig. 8, a base insulating film 5 with a predetermined film thickness is formed 
on a glass substrate 4, and semiconductor layers 6 and 7 are formed selectively in an 
n-MOS transistor formation region and a p-MOS transistor formation region on the 
insulating film. 

[0007] On the semiconductor layers 6 and 7, a mask for ion doping is formed 
sequentially, and impurity ions of n-type or p-type are doped so that regions with 
different impurities or different impurity concentrations are formed. Specifically, 61 
and 65 are n-type high concentration impurity doped regions, 62 and 64 are n-type low 
concentration impurity doped regions, and 63 is an intrinsic semiconductor region 
which makes a channel region. Further, 71 and 75 are p-type high concentration 
impurity doped regions, 72 and 74 are p-type low concentration impurity doped regions, 
and 73 is an intrinsic semiconductor region which makes a channel region. In this way, 
in Fig. 8, impurity regions having concentrations varied in a phased manner are formed 
in the semiconductor layers 6 and 7, that is to say, a lightly doped drain (LDD) structure 
is adopted. In the structure in Fig. 8, the source region also has the LDD structure, 
since the formation of a resist pattern is easy. The adoption of the LDD structure 
enables an off current (leakage current) to be decreased, since the low concentration 
impurity region is formed in a PN junction part of the thin film transistor, that is, 
between the high concentration impurity region with which an electrode is connected 
and the channel region, so the electric field strength of the PN junction part is small. 
[0008] Furthermore, a gate insulating film 8 is formed on the above-mentioned base 
insulating film 5 and the semiconductor layers 6 and 7 so as to cover all the surface of 
them, and gate electrodes 9 are formed selectively in predetermined areas on the gate 
insulating film 8. On the gate electrodes 9, an interlayer insulating film 10 is formed 
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so as to cover the gate electrodes 9 and planarize the surface. 

[0009] Next, in order to form source/drain electrodes, contact holes that reach 
predetermined areas of the semiconductor layer 6 and 7 through the interlayer insulating 
film 10 and the gate insulating film 8 are formed by anisotropic etching. And the 
inside of each contact hole is filled with a source/drain electrode 11 made of aluminum 
(Al) or the like to make a wiring, so that the CMOS inverter circuit 1 shown in Fig. 7 is 
formed. 

[0010] In the CMOS inverter circuit 1 shown in Fig. 7 and Fig. 8, when "0" is 
inputted (IN), the n-MOS transistor 3 is off and the p-MOS transistor 2 is on, and "1" is 
outputted (OUT) from the power source Vdd. When "1" is inputted, the p-MOS 
transistor 2 is off and the n-MOS transistor 3 is on, and "0" is outputted from the 
grounding. In this way, the CMOS inverter circuit can output the opposite logic to the 
inputted logic. 

[0011] Furthermore, in addition to the above-mentioned inverter circuit, a latch circuit, 
an AND circuit, a NAND circuit, a tristate circuit or the like, which are necessary for 
structuring a display driving device, can be structured by using the conventional CMOS 
transistors combined. 
[0012] 

[Problem to be Solved by the Invention] However, as for the conventional display 
driving device as this, when an operating frequency of a CMOS transistor structured by 
TFT is described as "f", a load capacitance "C", a power source voltage "Vdd", and a 
leakage current "IL", the power consumption of the CMOS transistor can be described 
by the following formula. 

[0013] W (power consumption) = f • O Vdd (dynamic power consumption) + IL • Vdd 
(static power consumption) 

As shown in Fig. 8, the CMOS transistor structured by the conventional TFT attempts to 
reduce a leakage current by adopting a LDD structure to the semiconductor layers 6 and 
7. However, the value of the leakage current "IL" is not reduced still, and the 
percentage of the leakage current (static power consumption) in the whole power 
consumption of the display driving device structured by many CMOS transistors is large, 
which has been a problem. 

[0014] Furthermore, the performance required for a thin film transistor that is used for 
a liquid crystal display device or the like is that enough on current to drive liquid crystal 
can be obtained, and that an off current (leakage current) is small to the utmost so that a 
keeping characteristic in the off state is improved. However, when the channel length 
is decreased and the channel width is increased so as to obtain enough on current, the 
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electric field strength of the PN junction part becomes large and the off current is 
increased, that is, a phenomenon of antinomy arises. 

[0015] Then, conventionally, a thin film transistor with a multigate structure in which 
a plurality of thin film transistors connected in series are formed on a semiconductor 
thin film so that the channel length is shortened, and a gate electrode is provided for 
each channel, is used. 

[0016] However, the thin film transistor with the multigate structure has a problem in 
which the number of gates should be increased as the off current is intended to be 
decreased, and the mounting area of the transistor increases as the increase of the 
number of gates. 

[0017] Especially, when all the CMOS formed of many transistors constituting liquid 
crystal circuits is made to have the multigate structure, there is a problem that the 
increase in the circuit area is much more enlarged. 

[0018] In view of the above problems, the object of the present invention is to provide 
a display driving device with which power consumption of the whole can be decreased 
by reducing a leakage current which is static power consumption of a transistor, while 
minimizing the increase in the circuit area. 
[0019] 

[Means for Solving the Problem] The display driving device according to claim 1 is a 
display driving device comprising a display driving circuit that performs a display 
control by applying a predetermined driving voltage to a display part, wherein: each 
transistor used at least in a final stage of the display driving circuit is divided into a 
plurality of transistors respectively; sources or drains of the plurality of transistors are 
connected in series; and gate electrodes of the transistors divided and pluralized are 
connected to be common so as to be driven at the same time. 

[0020] Here, as described above, a structure in which sources or drains of a plurality 
of transistors are connected in series and the gate electrodes of the plurality of 
transistors are connected to be common so as to be driven at the same time is called a 
multigate structure. In the present invention, a transistor with the multigate structure is 
used at least in a final stage of the display driving circuit. 

[0021] Therefore, in the case where a transistor with the multigate structure is adopted, 
the electric field strength of the PN junction part in each transistor is dispersed by 
dividing the channel length to be shortened, and as a result, an off current can be 
decreased. Especially, at the final stage of a display driving circuit, current is large in 
order to improve the driving ability and obtain enough on current. Therefore, by 
making at least a transistor in this part have the multigate structure, the off current can 
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be reduced effectively. 

[0022] In addition, as described in claim 2, the display driving device according to 
claim 1 may be, for example, a display driving device wherein: the display part is a 
liquid crystal display panel with pixels formed in a matrix in a liquid crystal cell; the 
display driving circuit has a signal side driving circuit that supplies a display signal to 
each of the pixels, and each transistor constituting a tristate circuit included in the signal 
side driving circuit is divided into a plurality of transistors; sources or drains of the 
plurality of transistors are connected in series; and gate electrodes of the transistors 
divided and pluralized are connected to be common so as to be driven at the same time. 
[0023] Therefore, since only the transistor of the tristate circuit located in the final 
stage of the signal side driving circuit as a display driving circuit is made to have the 
multigate structure, an off current can be reduced effectively. Furthermore, since the 
multigate structure is used only to the tristate circuit, the increase in the circuit area can 
be minimized. 

[0024] In addition, as described in claim 3, the display driving device according to 
claim 1 may be, for example, a display driving device wherein: the display part is a 
liquid crystal display panel with pixels formed in a matrix in a liquid crystal cell; the 
display driving circuit has a scan side driving circuit that supplies a scan signal to each 
of the pixels, and each transistor constituting a buffer circuit included in the scan side 
driving circuit is divided into a plurality of transistors; sources or drains of the plurality 
of transistors are connected in series; and gate electrodes of the transistors divided and 
pluralized are connected to be common so as to be driven at the same time. 
[0025] Therefore, since only the transistor of the buffer circuit located in the final 
stage of the scan side driving circuit as a display driving circuit is made to have the 
multigate structure, an off current can be reduced effectively. Furthermore, since the 
multigate structure is used only to the buffer circuit, the increase in the circuit area can 
be minimized. 

[0026] In addition, as described in claim 4, the transistor of the display driving device 
according to any one of claim 1 to claim 3 may be, for example, a complementary 
CMOS transistor structured by an n-MOS transistor and a p-MOS transistor making a 
pair. 

[0027] Therefore, since the CMOS transistor is structured by the n-MOS transistor 
and the p-MOS transistor making a pair, when either of the n-MOS transistor and the 
p-MOS transistor is on, with respect to a gate voltage inputted, the other is surely off. 
Because of such structure, the power consumption is small and an appropriate output 
level can be obtained. 
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[0028] In addition, as described in claim 5, for example, the semiconductor region of 
the transistor of the display driving device according to any one of claim 1 to claim 4 
may have at least two high concentration impurity regions, a plurality of channel 
regions existing between these high concentration impurity regions, and a low 
concentration impurity region between the high concentration impurity region and the 
channel region; and a gate electrode made to be common respectively may be formed in 
a position which corresponds to each of the channel regions, with an insulating layer 
therebetween. 

[0029] Therefore, the transistor of the above-mentioned display driving device adopts 
not only a multigate structure but also a lightly doped drain (LDD) structure, so it has a 
low concentration impurity region in the PN junction part of the transistor, that is, 
between the high concentration impurity region with which source and drain electrodes 
are connected and the plurality of channel regions. In this way, the electric field 
strength of the PN junction part becomes small, and an off current can be much more 
decreased without accompanying the increase in the area of the transistor, and the power 
consumption can be reduced. As for the multigate structure of a transistor, it is called 
dual gate in the case where the number of gate electrodes is two, triple gate in the case 
of three, quad gate in the case of four, and the number of gate electrodes may be five or 
more. And, as for the reducing effect of the off current, the reducing in the case of 
triple gate with more gates is more prominent than the case of the above-mentioned dual 
gate. However, when the number of gates is increased, the increase in the circuit area 
is caused. But, by combining with the LDD structure, the off current can be reduced 
without accompanying the increase in the area of the transistor. 

[0030] In addition, as described in claim 6, the space between each of the channel 
regions of the display driving device according to claim 5 may be formed of a low 
concentration impurity region, for example. 

[0031] Therefore, even when the space between each of the channel regions of the 
transistor with the multigate structure is formed only of a low concentration impurity 
region, the reducing effect of an off current due to the LDD structure is obtained, and 
the power consumption can be reduced. 
[0032] 

[Embodiment of the Invention] Hereinafter, the embodiment of the present invention 
will be described, based on diagrams. 

[0033] Fig. 1 to Fig. 6 are diagrams to show the embodiment of a display driving 
device of the present invention. Here, a liquid crystal driving circuit and a switching 
element formed of a thin film transistor (TFT) located in each pixel of the pixel part are 
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formed integrated, so as to be a liquid crystal display device with a built-in driving 
circuit. And, in the present embodiment, the transistor in the final stage of the 
above-mentioned liquid crystal driving circuit is structured by a CMOS transistor with a 
dual gate structure. 

[0034] First, the structure will be described. 

[0035] Fig. 1 is a diagram to show an inverter circuit 21 made of a CMOS transistor 
with a dual gate structure, constituting the final stage of a liquid crystal driving circuit. 
In the inverter circuit 21 in Fig. 1, an n-MOS transistor 2 and a p-MOS transistor 3 in an 
inverter circuit 1 formed of a conventional CMOS transistor shown in Fig. 7 are divided 
into two respectively, and the gate electrodes are connected to be common. That is, the 
inverter circuit 21 in Fig. 1 is structured by p-MOS transistors 22 and 23 and n-MOS 
transistors 24 and 25. And the sources or drains of the p-MOS transistors 22 and 23 
and n-MOS transistors 24 and 25 are connected in series between a power source (Vdd) 
and a grounding (GND), and gate electrodes 31 and 32 of these transistors 22 to 25 are 
connected with each other to be used common. The above-mentioned common gate 
electrode is made to be an input terminal (IN) of the inverter circuit 21, and the 
connection part of the above-mentioned p-MOS transistor 23 and n-MOS transistor 24 
is made to be an output terminal (OUT). 

[0036] In the case where a transistor with a dual gate structure is adopted, as in the 
present embodiment, the channel length of the transistor is divided to be shortened, so 
that the electric field strength of the PN junction part of each transistor is dispersed, and 
as a result, the off current of the transistor can be reduced. 

[0037] Next, Fig. 2 is a cross-sectional structure diagram of the CMOS inverter circuit 
in Fig. 1. As shown in Fig. 2, a base insulating film 27 of a predetermined film 
thickness is formed on all over the surface of a glass substrate 26. On the surface of 
the base insulating film 27, thin film semiconductor layers 28 and 29 made of an 
n-MOS transistor formation region and a p-MOS transistor formation region structured 
by a plurality of different regions are formed selectively. 

[0038] A plurality of masks for ion implantation not shown in the figure are formed 
over the thin film semiconductor layers 28 and 29, and impurity ions for structuring 
n-type or p-type semiconductor are doped partly so as to form a plurality of regions with 
different impurities and different impurity concentrations. 

[0039] Specifically, 281 and 287 are n-type high concentration impurity doped regions, 
282, 284 and 286 are n-type low concentration impurity doped regions, and 283 and 285 
are intrinsic semiconductor regions where an impurity is not doped, which make 
channel regions. 
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[0040] In addition, 291 and 297 are p-type high concentration impurity doped regions, 
292, 294 and 296 are p-type low concentration impurity doped regions, and 293 and 295 
are intrinsic semiconductor regions where an impurity is not doped, which make 
channel regions. 

[0041] In this way, in the CMOS inverter circuit 21 shown in Fig. 2, a so-called Hghdy 
doped drain (LDD) structure in which impurity regions having concentrations varied in 
a stepwise manner are formed in the thin film semiconductor layers 28 and 29 is 
adopted, in addition to the above-mentioned dual gate structure. The LDD structure 
shown in Fig. 2 is adopted not only to the drain region but also to the source region. 
With the adoption of the LDD structure, a low concentration impurity region is formed 
in the PN junction part of the thin film transistor, that is, between the high concentration 
impurity region with which the electrode is connected and the channel region, so that 
the electric field strength of the PN junction part becomes small, and the off current 
(leakage current) can be decreased. 

[0042] In this way, in the present embodiment, by combining the dual gate structure 
and the LDD structure, the static power consumption (off current) of the thin film 
transistor constituting the liquid crystal driving circuit is reduced, while minimizing the 
increase in the circuit area, and the total power consumption of the liquid crystal driving 
circuit can be reduced. 

[0043] Again, back to Fig. 2, the surface of the thin film semiconductor layers 28 and 
29 is all over covered by a gate insulating film 30, and gate electrodes 31 and 32 are 
formed in the positions corresponding to channel regions 283, 285, 293 and 295 
respectively, on the surface of the gate insulating film 30. The gate insulating film 30 
and the gate electrodes 31 and 32 are covered by an interlayer insulating film 33. 
[0044] In the gate insulating film 30 and the interlayer insulating film 33 above the 
high concentration impurity regions 281, 287, 291 and 297 in each side of the 
above-mentioned thin film semiconductor regions 28 and 29, contact holes are formed 
by anisotropic etching, to form source/drain electrodes. And the inside of the contact 
hole is filled with a source/drain electrode 34 made of aluminum (Al) or the like to 
make a wiring as shown in Fig. 1, so that the CMOS inverter circuit 21 is formed. 
[0045] In the CMOS inverter circuit 21 shown in Fig. 1 and Fig. 2, when "0" is 
inputted (IN), the n-MOS 24 and 25 are off and the p-MOS 22 and 23 are on, and "1" is 
outputted (OUT) from the power source Vdd. When "1" is inputted, the p-MOS 22 
and 23 are off and the n-MOS 24 and 25 are on, and "0" is outputted from the 
grounding. In this way, the CMOS inverter circuit 21 outputs the opposite logic to the 
inputted logic. 
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[0046] As described above, in the present embodiment, the thin film transistor in the 
final stage of the liquid crystal driving circuit is structured by using the CMOS inverter 
circuit 21with the multigate structure and the LDD structure. This is because the off 
current can be reduced effectively by making at least the transistor in the final stage of 
the liquid crystal driving circuit have the multigate structure, since the current at the 
final stage of the liquid crystal driving circuit is large in order to improve the driving 
ability and obtain enough on current. 

[0047] In the present embodiment, the thin film transistor in the final stage of the 
liquid crystal driving circuit is made to have the dual gate structure, as shown in Fig. 1 
and Fig. 2. However, the invention is not limited to this, and it has only to have a 
multigate structure having a plurality of gate electrodes. For example, when the 
number of gate electrodes is three, it is called triple gate structure, and when the number 
of gate electrodes is four, it is called quad gate structure. As for the number of gate 
electrodes and the reducing effect of the off current of the thin film transistor, the 
reducing is more prominent as the number of gate electrodes increases. However, 
increasing the number of gates blindly causes the increase in the circuit area. 
[0048] For this reason, in the present embodiment, the above-mentioned multigate 
structure is limited to the thin film transistor in the final stage of the liquid crystal 
driving circuit, and the after-mentioned LDD structure is combined, so that the reducing 
effect of the off current is obtained, while minimizing the increase in the area of the 
transistor. 

[0049] Next, Fig. 3 is a schematic structure diagram of a TFT-LCD with built-in 
driving circuit 41 of the present embodiment. The TFT-LCD with built-in driving 
circuit 41 includes a liquid crystal display panel (TFT-LCD: Thin Film 
TYansistor-Liquid Crystal Display) 42, a gate driver 43 to drive switching elements of 
each pixel arranged in a matrix in the liquid crystal display panel 42, and a drain driver 
44 formed integrated on a glass substrate 45, using COG (Chip On Glass) technique. 
[0050] Fig. 4 is a diagram to show a part of a specific example of the liquid crystal 
driving circuit and the liquid crystal display panel in Fig. 3. 

[0051] In the liquid crystal display panel 42 shown in Fig. 4, a TFT is connected with 
each pixel, and liquid crystal capacitance LC is formed between the TFT and a common 
electrode via a pixel electrode. And, from the gate driver 43, a scan signal is applied 
sequentially to each gate line Gl, G2, G3. .., so that the gate of the TFT connected with 
each scan line is driven, and a selective state and a non-selective state are made. Here, 
as for the TFT on the scan line set to be in the selective state by the gate driver 43, when 
a display signal is applied to each drain line Dl, D2... from the drain driver 44, a 



11/21 



: R om 001 _ 5 714342916=RIPLO 7081-462702408= /04-1 1-11-11:53/001-028= 



8#f60 05 1 7 3 0 72 P 2 8 



driving voltage is applied to the pixel electrode in the selective state, and liquid crystal 
is driven by the potential difference between the pixel electrode and the common 
electrode, so that a display control is performed. 

[0052] In the present embodiment, the structure of the drain driver 44 and the gate 
driver 43 as liquid crystal driving circuits has characteristics. Therefore, separating the 
drain driver and the gate driver, the structure and operation of each will be described. 
[0053] (Drain Driver) As shown in Fig. 4, the drain driver 44 is structured by a shift 
resister for data 52, latch circuits LA101 and LA102, and tristate circuits TS101 and 
TS102. 

[0054] When a horizontal synchronizing signal <|>H and a horizontal clock signal CPH 
are inputted from an external circuit 51, the shift resister for data 52, shifting the 
horizontal synchronizing signal 4>H by the horizontal clock signal CPH sequentially, 
outputs a latch signal for latching an image signal from each of output terminals DSR1 
and DSR2 to control terminals L of the latch circuits LA101 and LA102. 
[0055] The latch circuits LA101 and LA102 are provided corresponding to the 
number of drain lines Dl, D2..., and its input terminal I is connected with an image 
signal line L100. The image signal line L100 is applied with a binary image signal 
DATA from the external circuit 51, and a latch signal is inputted to the control terminal 
L from the above-mentioned shift resister for data 52. The serial binary image signal 
DATA that is inputted from the image signal line L100 latches the data with the timing 
of the latch signal inputted to each of the latch circuits LA101 and LA102, and the latch 
data is outputted from an output terminal O to the next tristate circuit. 
[0056] The tristate circuits TS101 and TS102 are provided corresponding to the 
number of drain lines Dl, D2..., in the final stage of the drain driver 44, and generate a 
liquid crystal driving voltage for AC drive of liquid crystal, based on the latch data of 
the above-mentioned latch circuit. The control terminals of the tristate circuits TS101 
and TS102 are connected with output terminals O of the latch circuits LA101 and 
LA102 respectively, and a positive power source for output VOH and a negative power 
source for output VOL are connected with a positive power source terminal and a 
negative power source terminal of each tristate circuit. Furthermore, drain lines Dl, 
D2... are connected respectively with output terminals of each of the tristate circuits 
TS101, TS102..., and a liquid crystal driving voltage is supplied to the pixel electrode 
via each TFT. 

[0057] Fig. 5 is a diagram to show a specific structure example of the latch circuit 
LA101 and the tristate circuit TS101 in Fig. 4. The latch circuit LA101 shown in Fig. 
5 is provided with transfer gates TGI and TG2, and inverters INI, IN2 and IN3. 
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[0058] The output terminal DSR1 of the above-mentioned shift resister for data 52 is 
connected with a P-side control terminal of the transfer gate TGI and an N-side control 
terminal of the transfer fate TG2, and connected with an N-side control terminal of the 
transfer gate TGI and a P-side control terminal of the transfer fate TG2, via the inverter 
INI. And, a first non-control terminal of the transfer gate TGI is connected with the 
image signal line L100, a second non-control terminal of the transfer gate TGI is 
connected with a first non-control terminal of the transfer gate TG2 via the inverters 
IN2 and IN3 in series, and a second non-control terminal of the transfer gate TG2 is 
connected with a second non-control terminal of the transfer gate TGI. 
[0059] Next, the tristate circuit TS101 shown in Fig. 5 is provided with inverters IN4, 
INS and IN6, and transistors TR1 to TRIO. Here, in the above-mentioned transistors, 
TR1, TR2, TR4, TR7 and TR8 are p-MOS transistors, and TR3, TR5, TR6, TR9 and 
TRIO are n-MOS transistors. 

[0060] The connection part of the inverters IN2 and IN3 of the above-mentioned latch 
circuit LA101 is connected with each gate of the p-MOS transistor TR1 and the n-MOS 
transistor TR5, via the inverters IN4, IN5 and IN6 of the tristate circuit TS101 in series. 
[0061] The connection part of the above-mentioned inverters INS and IN6 is 
connected with each gate of the p-MOS transistor TR2 and the n-MOS transistor TR3. 
[0062] Furthermore, each gate of the p-MOS transistor TR4 and the n-MOS transistor 
TR6 is connected with a frame signal line 55 where a frame signal <J>f is inputted. 
[0063] And, the source of the above-mentioned p-MOS transistor TR1 is connected 
with a positive power source VCC and the drain is connected with the source of the 
p-MOS transistor TR2. In addition, the drain of the p-MOS transistor TR2 is 
connected with the drain of the n-MOS transistor TR3, and the source of the n-MOS 
transistor TR3 is connected to the grounding. 

[0064] Furthermore, as for the above-mentioned p-MOS transistor TR4, the source is 
connected with the positive power source VCC, and the drain is connected with the 
drain of the n-MOS transistor TR5. The source of the n-MOS transistor TR5 is 
connected with the drain of the n-MOS transistor TR6, and the source of the n-MOS 
transistor TR6 is connected to the grounding. 

[0065] And, drains of the above-mentioned p-MOS transistors TR1 and TR4 are 
connected with each other, and then it is connected with the common gate electrode of 
the p-MOS transistors TR7 and TR8 of the CMOS inverter circuit 56 with the dual gate 
structure. 

[0066] Furthermore, the drain of the above-mentioned p-MOS transistor TR2 is 
connected with the source of the n-MOS transistor TR5, and also connected with the 
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common gate electrode of the n-MOS transistors TR9 and TRIO of the CMOS inverter 
circuit 56 with the dual gate structure. 

[0067] And, the source of the p-MOS transistor TR7 of the above-mentioned CMOS 
inverter circuit 56 is connected with the positive power source for output VOH. The 
drain of the p-MOS transistor TR8 is connected with a data line Dl and also with the 
drain of the n-MOS transistor TR9. The source of the n-MOS transistor TRIO is 
connected with the negative power source for output VOL. 

[0068] The characteristic structure of the drain driver 44 of the present embodiment is 
that the CMOS inverter circuit 56 having the dual gate structure (so-called multigate 
structure) is formed in the tristate circuit TS101 placed in the final stage of the drain 
driver 44 that is a liquid crystal driving circuit, using transistors TR7 to TRIO. In this 
way, the channel length is divided to be more shortened than the case of using a 
conventional inverter circuit, and the electric field strength of the PN junction part in 
each transistor, so that the off current of the transistor can be reduced. Especially, in 
the present embodiment, the dual gate structure is adopted only to the final stage of the 
drain driver 44 where a large electric current is applied in order to improve the driving 
ability enough and obtain enough on current, so that the off current is reduced 
effectively, while minimizing the increase in the circuit area. 
[0069] Next, the operation will be described. 

[0070] The shift resister for data 52 shown in Fig. 4, when the horizontal 
synchronizing signal <J>H and the horizontal clock signal CPH are inputted from the 
external circuit 51, outputs the signal DSR1 and supplies to the control terminal Lof the 
latch circuit LA101. And the image signal DATA is supplied to the input terminal I of 
the latch circuit LAI 01. 

[0071] In Fig. 5, when the output signal DSR1 from the shift resister for data 52 
becomes low level, the output of the inverter INI becomes high level. Therefore, the 
transfer gate TGI becomes on, and the image signal DATA is loaded. When the output 
signal DSR1 from the shift resister for data 52 becomes high level, the output of the 
inverter INI becomes low level. Therefore, the transfer gate TGI becomes off and the 
transfer gate TG2 becomes on, then the image signal DATA is stored. 
[0072] The case where the above-mentioned image signal DATA is low level will be 
described. 

[0073] The image signal DATA of low level becomes high level via the inverters IN2, 
IN4 and INS, and is supplied to each gate of the p-MOS transistor TR2 and the n-MOS 
transistor TR3, so that the p-MOS transistor TR2 becomes off and the n-MOS transistor 
TR3 becomes on. The image signal DATA of low level becomes low level via the 
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inverters IN2, IN4, INS and IN6, and is supplied to each gate of the p-MOS transistor 
TRl and the n-MOS transistor TR5, so that the p-MOS transistor TRl becomes on and 
the n-MOS transistor TR5 becomes off. When the n-MOS transistor TR3 becomes on, 
the gates of n-MOS transistors TR9 and TRIO are grounded and become off. 
Furthermore, when the p-MOS transistor TRl becomes on, the positive power source 
VCC is supplied to the gates of p-MOS transistors TR7 and TR8, and the p-MOS 
transistors TR7 and TR8 become off. Therefore, the data line Dl is not supplied with 
the positive power source for output VOH and the negative power source for output 
VOL. 

[0074] Next, the case where the above-mentioned image signal DATA is high level 
and the frame signal <|>f is high level will be described. 

[0075] The image signal DATA of high level becomes low level via the inverters IN2, 
IN4 and INS, and is supplied to each gate of the p-MOS transistor TR2 and the n-MOS 
transistor TR3, so that the p-MOS transistor TR2 becomes on and the n-MOS transistor 
TR3 becomes off. The image signal DATA of high level becomes high level via the 
inverters IN2, IN4, IN5 and IN6, and is supplied to each gate of the p-MOS transistor 
TRl and the n-MOS transistor TR5, so that the p-MOS transistor TRl becomes off and 
the n-MOS transistor TR5 becomes on. Further, since the frame signal <frf of high level 
is supplied to each gate of the p-MOS transistor TR4 and the n-MOS transistor TR6, the 
p-MOS transistor TR4 becomes off and the n-MOS transistor TR6 becomes on. When 
the n-MOS transistor TR5 and the n-MOS transistor TR6 become on, the gates of the 
p-MOS transistors TR7 and TR8 are grounded and they become on, and the gates of the 
n-MOS transistors TR9 and TRIO are grounded and they become off. Therefore, since 
the p-MOS transistors TR7 and TR8 become on, the data line Dl is supplied with the 
positive power source for output VOH. 

[0076] Next, the case where the above-mentioned image signal DATA is high level 
and the frame signal <|>f is low level will be described. 

[0077] The image signal DATA of high level becomes low level via the inverters IN2, 
IN4 and IN5, and is supplied to each gate of the p-MOS transistor TR2 and the n-MOS 
transistor TR3, so that the p-MOS transistor TR2 becomes on and the n-MOS transistor 
TR3 becomes off. The image signal DATA of high level becomes high level via the 
inverters IN2, IN4, IN5 and IN6, and is supplied to each gate of the p-MOS transistor 
TRl and the n-MOS transistor TR5, so that the p-MOS transistor TRl becomes off and 
the n-MOS transistor TR5 becomes on. Further, since the frame signal <pf of low level 
is supplied to each gate of the p-MOS transistor TR4 and the n-MOS transistor TR6, the 
p-MOS transistor TR4 becomes on and the n-MOS transistor TR6 becomes off. When 
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the p-MOS transistor TR4 and the n-MOS transistor TR5 become on, the gates of the 
p-MOS transistors TR7 and TR8 are supplied with the positive power source VCC and 
they become off, and the gates of the n-MOS transistors TR9 and TRIO are supplied 
with positive power source VCC and they become on. Therefore, since the n-MOS 
transistors TR9 and TRIO become on, the data line Dl is supplied with the negative 
power source for output VOL. 

[0078] In this way, in the above-mentioned embodiment, the CMOS inverter circuit 
56 having the dual gate structure using transistors TR7 to TRIO is provided in the 
tristate circuit TS101 placed in the final stage of the drain driver 44. Therefore, the 
electric field strength of the PN junction part in each transistor is dispersed, and the off 
current can be reduced effectively, while minimizing the increase in the circuit area. 
As a result, the power consumption of the drain driver 44 can be reduced. 
[0079] (Gate Driver) As shown in Fig. 4, the gate driver 43 is structured by a shift 
resister for scan 53 and a buffer circuit 54. 

[0080] As for the shift resister for scan 53, a vertical synchronizing signal <|>V and a 
vertical clock signal CPV are inputted from an external circuit 51. By the vertical 
synchronizing signal <|>V and the vertical clock signal CPV, the shift resister for scan 53 
generates a horizontal scan signal given to a plurality of gate lines, and applies it 
sequentially to the gate lines Gl, G2, G3..., amplifying the signal by each buffer circuit 
54, so that the thin film transistor (TFT) of each pixel in the liquid crystal display panel 
42 is on/off-driven, and the horizontal scan is performed. 

[0081] Fig. 6 is a diagram to show a specific structure example of the shift resister for 
scan 53 and the buffer circuit 54 in Fig. 4. 

[0082] As shown in Fig. 6, the shift resister for scan 53 is structured by latch circuits 
61, 62, 63, 64..., and NAND circuits 71, 72, 73, 74.... 

[0083] For the latch circuits 61, 62, 63 and 64, a vertical synchronizing signal <fV and 
an inversion vertical synchronizing signal ~$V inputted from the external circuit 51 are 
inputted to a control signal input end L and an inversion control signal input end L 
alternately with opposite phases. When "1" is inputted to the control signal input end 
L, the input signal is through-outputted, and when "0" is inputted, the prior input signal 
is latched. 

[0084] As for the input signal to the latch circuit 61, when the vertical clock signal 
CPV is inputted from the external circuit 51 to an input end I, the output signal 
responding to the through condition and the latch condition is outputted from an output 
end O and an inversion output end "O, and then inputted to the input end I of the 
NAND circuit 71 and the next latch circuit 62. 



16/21 



from 001 _ 5 714342916=RIPLO 7081-462702408= 



704-11-11-11:53/001-033 



SS^60051 73072 P 3 3 



[0085] In the same way, the output signal of the latch circuit 62 is inputted to the input 
end I of the NAND circuits 71 and 72 and the next latch circuit 63. 
[0086] And for the NAND circuit 71, an inversion output from the inversion output 
end "0 of each of the latch circuit 61 and the latch circuit 62 is inputted, and it outputs a 
negative AND operation. 

[0087] In the same way as the above, the shift resister is structured by the latch 
circuits 63, 64..., and the NAND circuits 73, 74..., connected sequentially, and a 
negative AND operation outputted with the predetermined timing respectively from 
each of the NAND circuits 71 to 74... is outputted to the next buffer circuit 54 
sequentially. 

[0088] Here, the buffer circuit 54 is structured by three inverter circuits (81, 91 and 
101, for example) cascade-connected, and the negative AND operation inputted from 
each NAND circuit is amplified, inverting the logic sequentially via each inverter circuit, 
and outputted to each of the gate lines Gl, G2, G3, G4..., respectively. 
[0089] Fig. 6 only describes the structure of a part of the gate driver 43 to supply to 
the gate lines for four lines, and each circuit described above is arranged corresponding 
to the number of lines arranged in a vertical direction. In this way, by line-scanning 
each gate line with the predetermined scanning method, each gate line is set to be in a 
selective state or in a non-selective state. 

[0090] In this way, the characteristic structure of the gate driver 43 of the present 
embodiment is that some inverter circuits 101 to 104 in the buffer circuit 54 placed in 
the final stage of the gate driver 43 that is a liquid crystal driving circuit are made to be 
CMOS inverter circuits with the dual gate structure shown in Fig. 1 and Fig. 2. In this 
way, the channel length is divided to be shorter than the conventional CMOS inverter 
circuit, the electric field strength in the PN junction part in each transistor is dispersed, 
so that the off current of the transistor can be reduced. Especially, in the present 
embodiment, the dual gate structure is adopted to the final stage of the gate driver 43 
where a large electric current is applied in order to improve the driving ability enough 
and obtain enough on current, so that the off current can be reduced effectively, while 
minimizing the increase in the circuit area, and the power consumption of the gate 
driver 43 can be reduced. 

[0091] And, as for the above-mentioned drain driver 44 and the gate driver 43, a 
horizontal scan signal is applied sequentially to the gate lines Gl, G2, G3... of the 
liquid crystal display panel 42 by the gate driver 43 to make a selective state, and an 
image signal responding to each pixel on the horizontal scan line in the selective state is 
supplied from the drain driver 44 via each of the data lines Dl, D2..., and liquid crystal 
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is driven by sending signal charge to the thin film transistor of the predetermined pixel, 
so that the display is performed. 

[0092] Above, the invention made by the present inventor is described specifically 
based on a preferred embodiment. However, the present invention is not limited to the 
above-mentioned embodiment, and it will be obvious that various changes may be made 
without departing from the scope of the invention. 

[0093] Although the above-mentioned embodiment is described with the transistor 
having the dual gate structure, when the number of gates is increased as the case of 
triple gate and quad gate, the reducing effect of an off current can be increased, for 
example. Therefore, the transistor should have the so-called multigate structure, where 
a plurality of gate electrodes being divided is used common. 

[0094] Furthermore, in the embodiment above, the CMOS inverter circuit 56 with the 
multigate structure is placed in the output stage part of each of the tristate circuits 
TS101, TS102. . . provided for the final stage of the drain driver 44, but transistors in the 
other tristate circuits than this may have a multigate structure. 

[0095] Furthermore, in the embodiment above, the inverter circuits 101, 102, 103, 
104... in the output stage part of the buffer circuit 54 provided for the final stage of the 
gate driver 43 are structured by CMOS transistors with the multigate structure, but all 
the inverter circuits in the buffer circuit 54 may have the multigate structure. 
[0096] Furthermore, in the embodiment above, the transistor having the multigate 
structure added with the LDD structure is used for the description, but a transistor with 
the multigate structure but without the LDD structure may be used. 
[0097] In the embodiment above, the TFT to which the multigate structure and the 
LDD structure are adopted is the TFT for the liquid crystal driving circuit. However, 
the invention is not limited to this, of course, and the above-mentioned multigate 
structure and LDD structure may be adopted to the TFT that structures the pixel part. 
[0098] 

[Effect of the Invention] According to the display driving device described in claim 1, 
a transistor having a multigate structure is used at least in the final stage of the display 
driving circuit. In the final stage of the display driving circuit, a large current is 
applied in order to improve the driving ability and obtain enough on current. 
Therefore, by making the transistor in this part have a multigate structure, the electric 
field strength of the PN junction part of the transistor is dispersed. As a result, an off 
current can be reduced and the power consumption of display driving device can be 
reduced. 

[0099] According to the display driving device described in claim 2, only a transistor 
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of a tristate circuit placed in the final stage of a signal side driving circuit that is a 
display driving circuit is made to have a multigate structure, so that an off current can 
be reduced effectively. In addition, since the multigate structure is limited to the 
tristate circuit, the increase in the circuit area can be minimized. 

[0100] According to the display driving device described in claim 3, only a transistor 
of a buffer circuit placed in the final stage of a scan side driving circuit that is a display 
driving circuit is made to have a multigate structure, so that an off current can be 
reduced effectively. In addition, since the multigate structure is limited to the buffer c 
circuit, the increase in the circuit area can be minimized. 

[0101] According to the display driving device described in claim 4, the 
above-mentioned transistor is a complementary CMOS transistor where an n-MOS 
transistor and a p-MOS transistor make a pair, so that the power consumption can be 
reduced and an appropriate output level can be obtained. 

[0102] According to the display driving device described in claim 5, a lightly doped 
drain (LDD) structure, in addition to the above-mentioned multigate structure, is 
adopted to a semiconductor region of the transistor, and a low concentration impurity 
region is provided between a high concentration impurity region with which 
source/drain electrodes are connected and a plurality of channel regions, so that the 
electric field strength of the PN junction part becomes small, and the off current can be 
reduced further. Therefore, although the circuit area increases when the number of 
gates of the multigate structure is increased, the off current can be reduced while 
minimizing the increase in the area of the transistor, by combining with the LDD 
structure. 

[0103] According to the display driving device described in claim 6, a low 
concentration impurity region is formed between each of the divided channel regions of 
the transistor, so that the reducing effect of the off current due to the LDD structure is 
obtained, and the power consumption can be reduced. 
[Brief Description of the Drawings] 

Fig. 1 is a diagram to show an inverter circuit made of a CMOS transistor with 
a dual gate structure, constituting the final stage of a liquid crystal driving circuit. 

Fig. 2 is a cross-sectional structure diagram of the COMS inverter circuit in Fig. 

1. 

Fig. 3 is a schematic structure diagram of a TFT-LCD with a built-in driving 
circuit of the present embodiment. 

Fig. 4 is a diagram to show a part of a specific example of the liquid crystal 
driving circuit and the liquid crystal display panel in Fig. 3. 
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Fig. 5 is a diagram to show a specific structure example of the latch circuit and 

the tristate circuit in Fig. 4. 

Fig. 6 is a diagram to show a specific structure example of the shift resister for 

scan and the buffer circuit in Fig. 4. 

Fig. 7 is a diagram to show a structure of a conventional CMOS inverter 

circuit. 

Fig. 8 is a cross-sectional view of the CMOS inverter circuit in Fig. 7. 
[Description of Symbols] 
21: inverter circuit 
22 and 23: p-MOS transistor 
24 and 25: n-MOS transistor 
26: glass substrate 
27: base insulating film 
28 and 29: thin film semiconductor layer 
281 and 287: n-type high concentration impurity doped region 
282, 284 and 286: n-type low concentration impurity doped region 
283 and 285: channel region 

291 and 297: p-type high concentration impurity doped region 

292, 294 and 296: p-type low concentration impurity doped region 

293 and 295: to be channel region 

30: gate insulating film 

31 and 32: gate electrode 

33: interlayer insulating film 

34: source/drain electrodes 

42: liquid crystal display panel 

43: gate driver 

44: drain driver 

51: external circuit 

52: shift resister for data 

53: shift resister for scan 

54: buffer circuit 

LA101 and LA102: latch circuit 

TS101 and TS 102: tristate circuit 

TR7 and TR8: p-MOS transistor 

TR9 and TRIO: n-MOS transistor 

81 to 104: inverter circuit 
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